Comparative analysis of three hyperthermophilic GH1 and GH3 family members with industrial potential.
Beta-glucosidases (BGLs) are enzymes of great potential for several industrial processes, since they catalyze the cleavage of glucosidic bonds in cellobiose and other short cellooligosaccharides. However, features such as good stability to temperature, pH, ions and chemicals are required characteristics for industrial applications. This work aimed to provide a comparative biochemical analysis of three thermostable BGLs from Pyrococcus furiosus and Thermotoga petrophila. The genes PfBgl1 (GH1 from P. furiosus), TpBgl1 (GH1 from T. petrophila) and TpBgl3 (GH3 from T. petrophila) were cloned and proteins were expressed in Escherichia coli. The purified enzymes are hyperthermophilic, showing highest activity at temperatures above 80°C at acidic (TpBgl3 and PfBgl1) and neutral (TpBgl1) pHs. The BGLs showed greatest stability to temperature mainly at pH 6.0. Activities using a set of different substrates suggested that TpBgl3 (GH3) is more specific than GH1 family members. In addition, the influence of six monosaccharides on BGL catalysis was assayed. While PfBgl1 and TpBgl3 seemed to be weakly inhibited by monosaccharides, TpBgl1 was activated, with xylose showing the strongest activation. Under the conditions tested, TpBgl1 showed the highest inhibition constant (Ki=1100.00mM) when compared with several BGLs previously characterized. The BGLs studied have potential for industrial use, specifically the enzymes belonging to the GH1 family, due to its broad substrate specificity and weak inhibition by glucose and other saccharides.